T cell hybridomas were also tested for their capacity to stimulate splenic NWNA . Irradiated (3,500 rad) T cell hybridomas (10" in 0 .1 ml CCM) were cocultured in round-bottom microtiter plates with 2 .5 X 10 5 NWNA spleen cells in 0 .1 ml CCM . The cultures were incubated for 3 d at 37°C in a humidified 5% C0 1/95% air environment . [ 3 H] Tdr incorporation was measured during the last 8 h of culture, as described above .
Immunofuorescent Analysis . Indirect immunofluorescent staining was performed as described by Reinherz et al . (25) . Cells were analyzed on a modified cytofluorograph (FC 200 ; Ortho Diagnostics, Raritan, NJ) .
Results
Establishment of Alloreactive T Cell Hybridomas. BALB/c splenic T cells were cultured with irradiated spleen cells from either C57BL/6 or C3H/HeJ mice .
The T lymphoblasts generated in these cultures were isolated on Percoll gradients and fused to AKR thymoma cells BW5147 . 40 hybrids were obtained from BALB/c cultures with C57BL/6 cells (T1 lines) and 42 hybrids from BALB/c cultures with C3H/HeJ cells (T2 and T3 lines) . 8 of the 40 T1 hybrids and 3 of the 42 T2 and T3 hybrids produced IL-2 when cultured with irradiated spleen cells from C57BL/6 or C3H/HeJ mice, respectively . A representative experiment is shown in Table I (Table 11) . Similarly, the T cell hybridomas T2.146, T2 .205, and T3 .116, which respond to H-2k spleen cells, are reacting to I-A' determinants, as confirmed by their pattern of reactivity with H-2 recombinant mice (Table III) . Inhibition of IL-2 production by mAbs against I-A antigens also supports the involvement of these molecules in the activation of the hybrids . Thus, mAb 25-5-16, directed against I-A b antigens, inhibited IL-2 production by the T cell hybridomas T I .203 and T I .321, reactive with H-26 spleen cells, but had no effect on the production of IL-2 by the T cell hybridoma, T2.205, which was activated by H-2' spleen cells (Fig. 1) . Similarly, mAb specific for I-A' antigens inhibited IL-2 production by the T cell hybridomas, T2 .205, T2.146, and T3 .116 by >80%, but not IL-2 production by T1 .203 (data not shown) .
Surface Antigens Expressed by Alloreactive T Cell Hybridomas. Surface antigens expressed by the T cell hybridomas, T I .203 and T2.205, as well as AKR thymoma cells, were characterized using mAb specific for a number of lymphocyte surface antigens . Both T cell hybridomas expressed the Thy-1 .2 antigen that was not expressed by the AKR thymoma line. Neither T cell hybridomas nor the AKR thymoma line expressed detectable I-A surface antigens (Fig. 2) . The AKR thymoma line and the T cell hybridomas expressed the Thy 1 .1 and the H-2' antigen (data not shown) . Neither hybrids nor AKR thymoma expressed Lyt-1 .2 or Lyt-2 .2 antigens (data not shown) . and T2 .205 were studied at least three times and have stimulated splenic T cells from C3H/Hej mice from 4-to 20-fold. A representative experiment is shown in Table V . Immunofluorescent analysis of the responding population showed that the responding cell is a T cell, because >95% of day 3 blasts stained with an anti-Thy-1 .2 mAb. Thus, certain alloreactive T cell hybridomas showed reciprocal interactions with the stimulating mouse strain ; alloreactive T cell hybridomas responded to and stimulated lymphocytes from the same mouse strain . The response of T cells from target mouse strains, to which the irradiated T cell hybridomas are specific, was not inhibited by several mAb against MHC class I or class II antigens (Table VI) . Several lines of evidence suggest that the stimulatory determinants on these T cell hybridomas are related to their fine specificity. First of all, only certain alloreactive T cell hybridomas expressed this activity . Furthermore, the stimulatory T cell hybridomas did not express MHC class 11 surface antigens, and mAb against MHC class II antigens did not inhibit this reaction . Thus, the activation of T cells by certain alloreactive T cell hybridomas may reflect their recognition of idiotypic determinants on the antiself-I-A receptor, suggesting an idiotype-antiidiotype interaction . 
Discussion
We have obtained a number of alloreactive murine T cell hybridomas by fusing BALB/c lymphoblasts generated in MLR culture with irradiated spleen cells from C57BL/6 or C3H/HeJ mice with the AKR thymoma line BW5147 . The T cell hybridomas produced IL-2 when cultured with irradiated spleen cells from the mouse strain used as source of stimulatory cells in MLR, but not with other irradiated allogeneic spleen cells, or with cells from the parental BALB/c strain . Using a series of MHC-recombinant mice we have shown that the C57BL/ 6-reactive hybrids recognize the I-Ab antigen, while the C3H/HeJ-reactive hybrids respond to I-Ak antigens . Inhibition studies with anti-I-A b and -I-Ak mAbs supported these findings . The reactivity of these hybrids with I-A antigens is not surprising, since the screening method chosen, IL-2 production, may have selected for MHC class II-reactive hybrids. Additionally, the predominant stimulating antigen in the MLR has been reported to be I region-encoded (26) (27) (28) (29) .
The key finding in this study is that some anti-I-Ab (C57BL/6) and anti-I-A k (C3H/HeJ) -reactive T cell hybridomas stimulated the proliferation of T cells from C57BL/6 and C3H/HeJ mouse strains, respectively . However, these T cell hybridomas did not stimulate proliferation of T cells from parental BALB/c or third party mouse strains. Thus, there is a reciprocal interaction between these alloreactive T cell hybridomas and splenic T cells from the mouse strain expressing the I-A antigen that activates the hybrid . This suggests the existence, in naive mice, of T cells that recognize anti-self-MHC class 11-reactive lymphocytes.
To understand the mechanism of this interaction, it is crucial to know the antigens on the alloreactive T cell hybridomas that activate allogeneic T cells. The stimulation of splenic T cells by these anti-I-A hybrids does not appear to be due to the histocompatibility differences between the hybrids and the proliferating T cells. Cytofluorometric analysis of the hybrids showed no detectable surface MHC class 11 expression, while both the hybrids and the parental thymoma BW5147 expressed the K' antigen. Furthermore, the stimulation of splenic T cells by these T cell hybridomas is not affected by anti-MHC class 11 mAbs . These findings are not compatible with a T cell response driven by MHC class I or II antigens .
All of the hybridomas studied secrete IL-2 in response to irradiated spleen cells, although only some stimulate appropriate T cells to proliferate . Thus, neither T1 .401 nor T1 .426 stimulates proliferation of C57BL/6 T cells, although both produce significant amounts of IL-2 in response to C57BL/6 spleen cells. Furthermore, these irradiated T cell hybridomas cultured with nylon woolpurified T cells do not secrete detectable amounts of IL-2, as measured using the IL-2 assay . This differential stimulatory capability may reflect the hybridomas' reactivity with different epitopes on I-A molecules . Indeed, there is evidence (30) that T cell hybridomas can recognize multiple determinants on I-A molecules.
For these reasons, we believe it is likely that the T cell proliferative response is directed to idiotypic determinants on the recognition structure of the MHC class II-reactive hybrids. Of particular interest is the finding that these T cells exist in unmanipulated animals, suggesting the possibility that they have immunoregulatory functions. Although we do not yet have molecular evidence that the stimulatory determinant is an idiotype expressed by the T cell receptor on these hybridomas, this possibility best explains our observations .
Our hypothesis that T cells may interact with idiotypic determinants expressed by other T cells is supported by previous studies. It has been shown (31, 32) that (A x B) F, rats become resistant to lethal graft-vs-host (GVH) reaction induced by A lymphocytes if they are first inoculated with low numbers of A lymphocytes. However, these rats remain susceptible to GVH induced by the other parent (B) lymphocytes. This GVH resistance is transferable and thought to be mediated by T cells specific for idiotypic determinants expressed on the anti-MHC receptors of the immunizing parental T cell population . Other investigators (33, 34) have found that T cells can distinguish in vitro autologous T cell blasts directed to different allo-MHC class II antigens in a secondary response . Both these studies suggest that T cells with receptors for MHC class II antigens may express idiotypic determinants that can be recognized by other T cells.
A decade ago, Jerne suggested (13) that the T cell repertoire is created by diversification of progenitor T cells with self-reactivity. This hypothesis implies that the recognition of anti-self-MHC class II reactivity is necessary within the immune system . If self-reactivity is the foundation upon which T cell diversity is built, self-reactivity must be precisely regulated. This may occur through idiotype-antiidiotype interactions, analogous to the idiotypic network among B cells and their products . Recent studies (35) suggest that autoreactive T cell clones are involved in a T cell network. Our data suggest that T cells specific for idiotypic determinants on anti-self-I-A-reactive lymphocytes exist in vivo . Such cells may participate in the control of autoreactivity by regulating lymphokine production during anti-self MHC reactions, and may ultimately determine the level of help . The availability of cloned lines of cells will allow a detailed analysis of these cell interactions .
Summary
Allo-I-A-reactive T cell hybridomas were generated from MLR-activated lymphoblasts . Cloned hybridomas T I .203, T I .321, and T I .426 were stimulated by I-Ab determinants, as shown by their ability to secrete IL-2 in response to a panel of MHC-recombinant mice . T2 .146, T2 .205, and T3 .116 were found to be specific for I-A' determinants using a similar panel of MHC-recombinant mice . Inhibition of IL-2 secretion by anti-1-A mAb confirmed these data . Some I-Ab-specific hybrids stimulated the proliferation of T cells from C57BL/6 (H-26) mice . Similarly, some I-A'-specific hybrids stimulated the proliferation of T cells from C3H/Hej (H-2') mice . These hybrids expressed no detectable surface I-A, and the stimulation of T cells was not inhibited by anti-I-A mAb. These results are consistent with the hypothesis that normal mice possess a population of T cells responsive to idiotypic determinants on anti-MHC class II T cell receptors.
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